Activation of the phosphatidylinositol 3-kinase/Akt pathway is involved in lipocalin-2-promoted human pulmonary artery smooth muscle cell proliferation.
Over-activated PI3K/Akt signaling, a pathway strongly related to cancer survival and proliferation, has been reported recently to be involved in pulmonary artery smooth muscle cell apoptosis and proliferation in pulmonary hypertension (PH). In this study, we observed greatly increased lipocalin-2 (Lcn2) expression accompanied with over-activated PI3K/Akt signaling in a standard rat model of PH induced by monocrotaline. In view of the close relationship between Lcn2 and PI3K/Akt pathway, we hypothesized that the up-regulated Lcn2 might be a trigger of over-activated PI3K/Akt signaling in PH. Our results showed that Lcn2 significantly activated the PI3K/Akt pathway (determined by augmented Akt phosphorylation and up-regulated Mdm2) and significantly promoted proliferation (assessed by Ki67 staining) in cultured human pulmonary artery smooth muscle cells. Furthermore, we demonstrated that inhibition of Akt phosphorylation (LY294002) abrogated the Lcn2-promoted proliferation in cultured human pulmonary artery smooth muscle cells. In conclusion, Lcn2 significantly promoted human pulmonary artery smooth muscle cell proliferation by activating PI3K/Akt pathway. Further study on the role and mechanism of Lcn2 will help explore novel therapeutic strategies based on attenuating over-activated PI3K/Akt signaling in PH.